The porgy, "madai" in Japanese, Pagrus major, is a marine teleost belonging to Sparidae. It is one of the most important species for fisheries in Japan.
The production of porgy in 1990 reached 13,734 metric tons or 28,263 million yen by sea fishery and 51,636 tons or 69,111 million yen by culture.1) The porgy is ecologically classified as a bottom fish, but its juveniles are mainly found in coastal and shallow waters, and they gradually shift their habitat toward deeper water with growth.2) The fish is known to migrate ex tensively, as seen in the East China Sea.
3)
The respiration of the porgy has not yet been reported, with the exception of oxygen consump tion, while many studies have been carried out concerning gas exchange in the gills of various fishes: dogfish by Baumgarten-Schumann and Piiper4) and by Scheid and Piiper, 5) Refer to the text for detailed explanations. lation (ram ventilation23)), the ventilation volume and the respiratory frequency of yellowtail and rainbow trout may also differ from the values cited here if measured under such a condition that the fish is allowed to swim faster (cf. Randall et al.24) ). Respiratory frequency is also considered to be affected by ambient temperature, and many studies have been reported concerning thermal effects on respiratory frequency.25-29) However, the values could not be standardized in the present study, because the relationship between respiratory frequency and ambient temperature has not been clarified and it has not been asceratined whether or not a common relationship between them can be deduced.
Percent oxygen utilization did not differ unduly among the five species (Fig. 2) , although the lowest value was shown in dogfish and higher ones in yellowtail and rainbow trout. In the same species it is known that the oxygen utilization decreases in inverse proportion to the gill ventilation vol ume.9.30) Considering this relationship among different species, yellowtail and rainbow trout are assumed to possess excellent efficiencies in oxygen uptake at the gills because they exhibit higher oxygen utilization in spite of larger ventilation volume.
Oxygen content in the arterial blood depends on the hemoglobin concentration in the circulating blood, the oxygen affinity of hemoglobin , and/or the partial pressure of oxygen in the blood. The oxygen content in porgy was close to that in carp , which is rather sluggish (Fig. 3) .
Oxygen consumption represents the extent of metabolic rate i.e. oxygen demand of the whole body. Yellowtail and rainbow trout consume much oxygen (Fig. 3) , and this means that they need a habitat which is abundant in oxygen. Small values of oxygen consumption in carp and dogfish (Fig. 3) imply that they can survive in waters with lower oxygen. Porgy showed an intermediate value between these two groups (Fig. 3) .
Ventilation equivalent (VG/MO2) indicates the energy expended for gas exchange at the gills and reflects the efficiency of oxygen uptake. Gener ally, it is known that there is a negative correlation between the ventilation equivalent and the effi ciency of oxygen uptake at the gills. Porgy showed a high ventilation equivalent second to dogfish (Fig. 3) , and is judged not to possess such a good efficiency in oxygen uptake at the gills.
In conclusion, porgy showed an intermediate value in oxygen consumption between active spe cies, i.e. yellowtail and rainbow trout, and non active ones, i.e. carp and dogfish, while the venti lation volume of porgy was close to the former group and the oxygen content of the arterial blood was close to the latter group. The low levels in both the efficiency of oxygen uptake at the gills and the oxygen content in the arterial blood leaving the gills may indicate that porgy benefit from more abundant and less variable oxygen levels in their marine life, compared with carp, for example, of fresh water life. Thus these results are con sidered to reflect the ecological features of porgy and its habitat properties, and to indicate that the swimming activity of porgy is intermediate between the two groups.
